During the course of our search for effective antifouling substances from marine invertebrates1.2) to substitute for an effective but highly toxic agent, TBTO [bis-(n-tri butyltin)-oxide], we found that ethanolic extract of an Ogasawaran octocoral Dendronephthya sp. effectively inhibited settling of the reared-cyprids of the barnacle Balanus amphitrite. Bioassay-guided isolation of the extract led to a betaine derivative as an effective inhibitor against the cyprid settling. In this paper, we describe the isolation, identification and the biological activity of the inhibitor. The active substance showed UV absorption at 264 (e=4,000) and 271 nm (shoulder) in H2O. The1H-NMR spectrum in DMSO-d6 exhibited one N-methyl (S 3.26 s, 3H) and four aromatic protons (b 7.97 t, 6 8.72 d, S 8.82 d, 6 9.15 s, each 1H). The FAB-MS spectrum showed a quasi-molecular ion (M + H) + at m/z 138, suggesting a molecular formula of C,H7NO2. These spectral data revealed that the active compound was identical to tri gonelline which belongs to the betaine group. Table I shows the settling-inhibitory activities of tri gonelline and related compounds; homarine (N-methyl picolinic acid) which is an isomer of trigonelline, nicotinic acid, picolinic acid, isonicotinic acid, nicotinamide, and positive references, CuSO4 and TBTO. Trigonelline showed the same level ofsettling-inhibitory activity against the barnacle larvae as CuSO4. The conventional antifoulants such as TBTO [bis-(n-tributyltin)-oxide] and CuSO4 have caused serious problems due to their strong toxicities. On the other hand, trigonelline is considered to be safer because the substance isvery commonly found in leguminous plants, marine invertebrates, macroalgae and microalgaewhich are often eaten as food. Yamashita et a1.4) reported the isolation of nicotinamide from the leaves of Mallotus japonicus as a settling repellent against the blue mussel, Mytilus edulis. However, we found that nicothinamide was slight active against the acorn barnacle. B. amphitrite.
Trigonelline occurs widely in mammalian urine, legumi nous plants and marine invertebrates. Quite a few biological activities of the compound have been reported. Beers') discussed the possible role of betaines including trigonelline as osmotic regulators in marine organisms. Targett et al. 6) reported that homarine inhibited the growth of potential fouling of the diatom Navicula salinicola on the gorgonians Leptogorgia virgulata and L. setacea. According to Berk ing,7.8) homarine andtrigonelline have been isolated In this study, we found another bioactive function of trigonelline as a settling-inhibitor against the barnacle.
We are grateful to Dr. Kyoko Adachi of our Institute for measuring NMR spectra. We are also indebted to Dr. Mamoru Endo, director of our laboratories, for his critical discussion. This work was performed as a part of the National Research and Development Program supported by NEDO (New Energy and Industrial Technology Development Organiza tion).
